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FOREWORD

This test method standgard is approved for use by all Departments and Agencies of the Department of
Defense. Although prepared specifically for DoD applications, this standard may be tailored for commercial
applications as well.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in
improving this document should be addressed to: ASC/ENSI, Bidg 125, 2335 Seventh St Ste 6,
Wright—-Patterson AFB OH 45433-7809 by using the Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this document or by letter.

MIL-STD-810E has been revised to require careful attention to environments throughout the development
process. A course of action for determining and assessing the environments to which an item will be exposed
during its service life has been added to section 4, General Requirements. The additional General
Requirements aid in preparation for design and preparation for test. Documentation requirements for the
design and testing process have also been added to section 4.

The bulk of the standard remains devoted to test methods. Individual methods have been revised to
encourage accurate determination of the environmental stresses that an equipment will encounter during its
service life. Guidance for accelerated or aggravated testing during the design process is included in some
cases. Each test method has been divided into two sections: Section | provides guidance for choosing and
tailoring a particular test procedure, Section li includes step—by—step test procedures. In some methods, not
only the test values, but also the sequence of steps is tailorable.

The result of this revision will be that this standard cannot be called out or applied as a fixed, relatively simple
routine. Instead, an environmental engineering specialist will have to choose and alter the test procedures to
suit a particular combination or sequence of environmental conditions for a specific equipment application.

The methods of this standard are not intended to satisfy all safety compliance testing requirements.
Technical questions may be addressed to the following offices:

Aeronautical Systems Center
ATTN: ASC/ENFS
2335 Seventh Street, Suite 6
Wright—Patterson AFB, OH 45433-7809
Telephone: Commercial (513) 255-3330, ext 4142
DSN 785-3330, ext 4142
FAX (513) 476-4546

Supersedes page ii of MIL-STD-810E, Notice 2.
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U.S. Army Test and Evaluation Command
ATTN: AMSTE-CT-T
Aberdeen Proving Ground MD 21005-5055
Telephone: Commercial (410) 278-1476
DSN 298-1476
FAX (410) 278-4989

Naval Air Warfare Center
Weapons Division
ATTN: Code 473140D
China Lake, CA 93555-6001
Telephone: Commercial (619) 939-4667
DSN 437-4667
FAX (619) 939-1065

Supersedes page iii of MIL-STD-810E, Notice 2



MIL-STD-810E
31 JULY 1995
CONTENTS

PARAGRAPH PAGE
1. SCOPE ...t i ittt e e e, 1
1.1 PUIDOSE .. 1
1.2 Application ... .. e 1
1.3 Limitations .. ... .. 1
2. APPLICABLEDOCUMENTS .......cccivvinennnnnnn 1
2.1 General ... e 1
2.2 Governmentdocuments ................ it 1
221 Specifications, standards, and handbooks . ..................... 1
222 Other Government documents, drawings, and publications ....... 2
2.3 Non—governmentdocuments .................... ... .. ... .. 2
24 Orderofprecedence ............cc ... 2
3. DEFINITIONS ...ttt it ienecane 2
4, GENERAL REQUIREMENTS ...........cccciviann... 4
41 General ... 4
4.2 Jalloring ... e 4
421 Objective of tailoring ........ ... 4
422 Tailoring tasks .. ... 4
4221 Environmental managementplan ........... ... ..., 8
4222 Lifecycle environmentalprofile .......... ... ... .. 8
4223 Environmental designtestplan .............. ... ... 9
4.2.2.4 Operational environmental verificationplan ..................... 9
4.3 Useof field/fleetdata .................oo i 9
5. TESTMETHODS ...t icenrennne 10
5.1 Testconditions ... e 10
5141 Tolerances for testconditions ......... ... ... ... ... L. 11
5.1.2 Accuracy of test instrumentation calibration .................... 11
5.1.3 Stabilization of test temperature .............. . ... ... .. ... .. 11
5131 Testitemoperating ..........c.oo it 11
5.1.32 Testitemnonoperating ........... ...ttt 12
5.1.4 TeStSEQUENCE . ..o ottt 12
515 TeStProcedures . .....ooiiirii i e 12
5.1.6 Test conditions ....... e e e e et 12
5.2 General test performance guidance ................ ... ... 12
5.21 Pretest performancerecord ............. ... i, 12
5.2.2 Installation of testitem in testfacility ........................... 12
5.2.3 Performance check duringtest ................ ... ... ... ... .. 13
5.2.4 Interruptedtests ... i e 13
5.2.4.1 In—tolerance interruptions  ......... .. i 13
5.2.42 Methods 503.3, 506.3, 510.3, 511.3, 514.4,516.4,and 519.4 .. ... 13
5.2.4.3 _ Methods 500.3, 501.3, 502.3, 505.3, 508.4, 509.3, 512.3, 513.4,

520.1,and 5211 .. . e 15
5.2.5 Combinedtests ........... ... ... 15
5.2.6 Post—testdatal ....... ... ... .. i 5
5.2.7 Failurecriteria ....... ... ... 15

Supersedes page iv of MIL-STD-810E

BB



MIL-STD-810E
31 JULY 1995
PARAGRAPH PAGE
5.2.8 Additional or different failure criteria ........................... 16
5.2.9 Environmental testreport ........ ... ... ... .. 16
5.3 Climaticregions ............. .. i, 16
5.3.1 Map of climaticregions ................coviinia .. 16
53.2 Delimitation of climatic designtypes ........................... 16
54 Individual testmethods ............ ... ... ... .. ... .. ...... 19
6. NOTES ..o et eeeaaanns 19
6.1 Intended use ... 19
6.2 Subject term (key word) listing ................ ... ... . .. 19
6.3 Datarequirements ....... ... ... ... i 19
6.4 International standardization agreement ....................... 20
6.5 Changes from previous issue .................oouuier e, 20
METHOD NO.
500.3 Low Pressure (Altitude) ............................... 500.3-1 - 500.3-10
501.3 High Temperature ................ ... ................ 501.3-1 - 501.3-18
502.3 LowTemperature ................. ... ... ... ... 502.3-1 - 502.3-14
503.3 Temperature Shock . ............. ... i 503.3-1 - 503.3-14
505.3 Solar Radiation (Sunshine) ............................ 505.3-1 - 505.3-18
506.3 Rain ... 506.3~-1 - 506.3-14
507.3 Humidity ... ... . . 507.3-1 - 507.3-16
508.4 Fungus ... ... 508.4-1 — 508.4—-16
509.3 SaltFog .. ..o 509.3-1 - 509.3-12
510.3 SandandDust ............... ... i 510.3-1 - 510.3-16
511.3 Explosive Atmosphere ............ ... ... .. ... ..., 511.3-1 -511.3-20
512.3 Leakage (Immersion) ............. ... ... ... .. ... 512.3-1 -512.3-8
5134 Acceleration ................ i 513.4-1-513.4-14
5144 Vibration ... ... 514.4-1 -514.4-A88
5154 ACOUStICNOISE .. ... 515.4-1 -515.4-18
516.4 Shock ..o 516.4—-1 - 516.4-30
519.4 Gunfire ... ... 519.4-1 -519.4-18
520.1 Temperature, Humidity, Vibration, Altitude ............... 520.1-1 - 520.1-28
521.1 Icing/FreezingRain ............... ... ... .. ......... 521.1-1 -521.1-10
523.1 Vibro—Acoustic. Temperature .......................... 523.1-1 - 523.1-20
TABLES

TABLE PAGE
500.3-1  Minimum cargo compartment pressures ... ................. 500.3-4
501.3-1 ~ High temperature cycles, climatic

category —hot ... ... .. 501.3-7
501.3-1 High temperature cycles, climatic

category~basichot .......... ... ... ... ... ... 501.3-8

Supersedes page v of MIL-STD-810E

e



MIL-STD-810E
1 SEPTEMBER 1993

TABLE PAGE
501.3-I1  Summary of high temperature diumal

CYCleranges .. ... ... 501.3-9
502.3-1 Summary of low temperature diumal

CYCIBranges .. ...t 502.3-5
503.3-1  Diumal cycle of temperature for high—

temperature climatic categories ........................... 503.3-5
503.3-1l High-temperature geographical climatic

Categories .. ... ... 503.3-6
503.3-1ll  Low-temperature geographical climatic

Categories . . ... 503.3-7

B 505.3-1  Temperature/solar radiation diumal cycles .................. 505.3-5

5056.3-1I  Spectral energy distribution and permitted

OIBranCes . ... ... 505.3—-11
507.3-1  High humidity diumal categories ........................... 507.3-4
507.3-11  Testcycles (days) ...........ovvri 507.3-9
508.4~1  Evaluation scheme for visible effects . . ..................... 508.4-5
508.4~11  Testfungi ........... ... 508.4—11
509.3-1  Temperature and pressure requirements for

operation at 35°C ... ... 509.3-6
512.3-1  Water pressures atvariousdepths ........................ 512.3-4
513.4-1  Suggested G levels for Procedure | —

Structuraltest. . ........ ... .. .. 513.4-3
513.4-1l Suggested G levels for Procedure ||

Operationaltest .......... ... ... .. ... .. ... 513.4-4
514.4-1  Vibration environment categories .......................... 514.4-3
514.4-11  Suggested functional test conditions for =

propeller aircraft equipment ............ ... ... ... ... .. 514.4-16
514.4-1ll  Broadband vibration test values for jet

aircraftequipment ... 514.4-19-514.4-20
514.4-1IV  Default test peak amplitudes for equipment

onhelicopters .......... ..., 514.4-25
514.4-V  Fundamental source frequencies ...............o.oovoo. ... 514.4-26
514.4-VI Vibration criteria for external stores

carriedonairplanes ............ ... .. 514.4-31-514.4-33
514.4-VIl Suggested minimum integrity test durations

for equipment installed in aircraft .......................... 514.4-39

514.4-Al Random vibration program data for secured
cargo transportation, composite two-wheeled

trailer ... . 514.4-A66
514.4-All Random vibration program data for secured cargo
transportation, composite wheeled vehicle .................. 514.4-A67

514.4-Alll Narrowband random-on-random vibration program
~ data for secured cargo transportation
trackedvehicle ........ ... ... ... ... 514.4-A68

REPRINTED WITHOUT CHANGE

vi



MIL-STD-810E

3. Holders of MIL-STD-810E will verify that page changes and additions indicated above have been entered.
This notice page will be retained as a check sheet. This issuance, together with appended pages, is a separate
publication. Each notice is to be retained by stocking points until the military standard is completely revised or
canceled.

Custodian: Preparing Activity:
Army — TE Air Force — 11
Navwy - AS

(Project ENVR—-0042)
Air Force - 11

Review activities:
Army — MI, ME, AV, GL, MT, AT, CE, AR, SM
Naw - SH,O0S, YD, EC
Air Force - 10,18, 19, 69

International interest:
See 6.3

B B



MIL-STD-810E
14 JULY 1988

Table age
514 .4-A1V Narrowband random-on-random vibration program

data for 120-mm smmunition transported in

M1Al tank wegmann hull rack 514.4-A69
514.4-AV Narrowband random-on-random vibration program

data for 105-mm ammunition transported in Ml

tank hull rack 514 .4-A70
514 . 4-AVI Narrowband random-on-random vibration program

data for 155-mm projectile transported in the
bustie rack of the M109 self-propelled howitzer514.4-A71
514 .4-AV11 Narrowband random-on-random vibration program
data for 155-mm projectile transported in the
deck racks of the M109 self-propelled howitzer S14.4-A72
.4-aVIII Narrowband random-on-random vibration program
data for 155-um copperhead ammunition
transported on the sponson of the M109
self-propelled howitzer S14.4-A73
514 .4-A1X Narrowband random-on-random vibration program
-+ data for 155-mm propelling charges transported
{n the M109 self-propelled howitzer 514 .4-A74
Narrowband random-on-random vibration program
data for installed equipment in the turret
of the M109 self-propelled howitzer 514.4-A75
514 .4-AX1 Narrowband random-on-random vibration program
data for installed equipment on the hull walls
of the M109 self-propelled howitzer 514 .4-A76
514 .4-AX11 Narrowband random-on-random vibration program
data for installed equipment“®n the
trunnion of the M110 self-propelled howitzer 514.4-A77
A-AXTII Narrowband random-on-random vibration program
data for installed equipment on the deck of the
M110 self-propelled howitzer 514.4-A78
514 .4-AXIV Narrowband random-on-random vibration program
data for installed equipment on the gun
mount of the M110 self-propelled howitzer 514 .4-A79
514.4-AXV Narrowband random-cn-random vibration program
data for installed equipment in the hull
driver compartments of the M110 self-propelled
howitzer 514.4-A80
514 .4-AXVI Narrowband random-on-random vibration program
data for installed equipment on the sponsons
of the M113 armored personnel carrier 514 .4-A81
514 .4-AXV11 Narrowband random-on-random vibration program
data for installed eguipment on top of the
M113 armored perscnnel carrier 514 .4-A82
514.4-AXVITI Narrowband random-on-random vibration program
data for installed equipment on the deck of
the M113 armored personnel carrier 514 .4-A83

wn
[
&

wn
e
o~
~
L]
&

wn
p—
F o

:

vii



s

MIL-STD-810E
1 September 1923
Table Page
514.4-AXIX Narrowband random-on-random vibration program

data for installed equipment on the crew

compartment walls of the M113 armored personnel

carrier 514 .4-A84
514.4-AXX Narrowband random-on-random vibration program

data for installed equipment on the walls and

sponson of the engine compartment of the M113

armored personnel carrier 514.4-A85
514 .4-AXX1 Narrowband random-on-random vibration program

data for installed equipment in the turret

of the M60A3 tank 514 .4-AB6
514 . 4-AXXT11 Narrowband random-on-random vibration progran

data for installed equipment in the hull of

the M60A3 tank 514.4-487
S14 . 4-AXXTIII Test durations - installed equipment 514 .,64-AB8
515.4-1 Acoustic noise test category 515.4-9
515.4-11 Suggested acoustic test levels for assembled

externally-carried afircraft stores 515.4-11 - 515.4-12
515.4-111 Suggested cavity resonance acoustic test 515.4-13
516.4-1 Suggested drop height for procedure II1 516.4-10
516 .4-11 Transit drop test 516.4-13
516.4-A-1 Values of k 516.4-29
519.4-1 Suggested generalized parametric equations

for gunfire-induced vibration 519.4-5
519.4-11 Typical gun configurations associated with

aircraft classes 519.4-9
519.4-111 Gun specifications 519.4-10
520.1-1 Example utilization rates of mission profiles 320.1-7
520.1-11 Suggested random vibration test criteria

for aircraft equipment 520.1-9
520.1-111 Ambient outside air temperatures 520.1-10 - 520.1-11
520.1-1v Combined environment test cycle structure 520.1-17
520.1-V Suggested extreme qualification test levels

when no other data exist 520.1-18
520.1-VI Qualification test cycle 520.1-19
523.1-1 Typical applications 523.1-4
523.1-11 Relative freguency of mission types 523.1-8
$23.1-111 Mission phase analysis (fighter B, strike

mission) 523.1-8

FIGURES

Figure Page
1 How to use MIL-STD-810E xii
2 Environmental tailoring process for military hardware 5
3 Ceneralized life cycle histories for military hardware 6-7
4 Interrupted test cycle logic - Methods 503.2, 506.2,

510.2, 511.2, 514.4, 516.3, and 519.3 14
S5a World climatic regions - hot 17

viii



Figure

Sb

501.
505.
505.
S06.
507.
507.
507.
509.
509.
509.

510.
510.
511.
511.

511.
513.
514.

514.
514.
514.
514.

514,
514.

314 .4

514.

514.
S14.

514.
514.

514.
514
514
516.

514 .
514.

Wl WL WWwWwWwWwiWw
L 1)
R re? U R e LD e

W Www

L] 1 )
R SN
'..J

L]
R

s W
[]
- >

.G6-15

.4-16

4-17
4-18
4-19

MIL-STD-810E
1 Septembher 1903

World climatic regions - cold

Temperature stabilization curves

Simulated solar radiation cycle (Procedure 1)

Daily solar radiation cycle

Details of dispenser for drip test

Natural temperature-humidity cycles

induced temperature-humidity cycles

Aggravated temperature-humidity cycle

Salt solution filter

Location of salt solution filter

Variations of specific gravity of salt (NaCl)
solution with temperature

Blowing sand test facility (vertical flow)

Blowing sand test facility (horizontal flow)

Specific gravity of n-hexane

An example of differential pressure explosion-relief
valve

Chamber, flammable atmosphere testing

Directions of vehicle acceleration

Basic transportation, common carrier environment,
vertical axis

Basic transportation, common carrier environment,
transverse axis

Basic transportation, common carrier, environment,
longitudinal axis

Representative spectral shape, wheeled vehicle

Representative spectral shape, tracked vehicle

Typical mission/field transportation scenario

Suggested vibration spectra for propeller aircraft
and equipment on engines

Vibration test spectrum for jet aircraft

Vibration spectrum for equipment mounted on helicopters

Zones for rotary wing aircraft

Response threshold spectrum for assembled external
stores carried on jet aircraft, in the absence of
flight measurements

Maneuver vibration response spectrum

Dynamic pressure (q) as a function of Mach number
and altitude

Suggested vibration test levels for equipment installed
in external stores carried on jet aircraft

Threshold performance random vibration spectrum for
equipment installed in ships (non-combat)

Minimum integrity test-aircraft/external store equipment

Minimum integrity test-helicopters

Example of acceptable performance within toleraunce

Typical package tester

ix

Page

18

501.
505.
505.
506.
507.
507.
507.
509.
506.

509.
510.

510.
511.

S514.

514.

514.
514.4
514.6

514.
514.
514.
514.

h oW
e
&~

S14.

514.

14.
514.
514.
514.

'
[y
—

)
o

W W W W W W W W
'
“d NN O WD

W W W e
}
& = 00

o

w W
* 1]
O
W~

f o
¢

4-7

.4-30

4-33

4-37
4-39
4-40
4-54
4-58



MIL-STD-810E
14 JULY 1989

Figure

515.4-1
515.4-2
515.4-3
515.4-4
516.4-1
516.4-2
516.4-3
516.4-4
516.4-5
516.4-6
519 .4-1
519 .4-2
519.4-3
519 . 4-4
519 .4-5
519.4-6
519.4-7
519.4-8
520.1-1
520.1-2
520.1-3
520.1-4
520.1-5
520.1-6
523.1-1
523.1-2
523.1-3
523.1-4
523.1-5
523.1-6
523.1-7

Suggested 1/3 octave band spectra for acoustical noise
test

One-third octave band spectrum for acoustic testing
of assembled externally carried aircraft stores

Typical store profile

Cavity resonance acoustic test levels

Test shock response spectrum for use if measured
data are not available

Randon test input spectral density yielding equivalent
test shock response spectra shown in figure 516.4-1

Example of a shock time history showing effective
transient duration (Tg)

Terminal-peak sawtooth shock pulse configuration and
its tolerance limits

Trapezoidal shock pulse configuration and its tolerance
limits

Typical response of equipment to catapult launches
and arrested landings showing oscillatory nature
of transient

Generalized gunfire induced vibration spectrum shape

The distance parameter (d) and the depth parameter (R,)

Multiple guns, closely grouped

Test level reduction due to gun standoff parameter

Test level reduction due to equipment mass loading

Test level reduction due to depth parameter

Decrease in vibration level with vector distance from
gun muzzle

Gunfire peak vibration reduction with distance

Test profile generation flow diagram

Bottom up view of a test cycle

Schematic mission profile, altitude and Mach number

Altitude vs pressure

Qualification test cycle example

Dynamic pressure (q) as function of Mach number and
altitude

Typical aircraft operational mission profile

Temperature profile for a single mission

Temperature profile for composite mission

Climatic set of temperature profiles for composite
mission

Climatic set plan showing offset sequence

Dynamic pressure, q, profile for composite mission

Typical arrangement of apparatus

516.

516.

516.

516.

519.

519.

519.
519.
519.
519.

519.

519.
520.
520.
520.
520.
520.

520.
523.
523.
523.

523.
523.
523.
523.



MIL-STD-810E
14 JULY 1989

HOW TO USE THIS DOCUMENT

1. Thigs document contains 6 gsectiong. Sectionsg 1 through 3 contain general information.
Section 4 contains both tailoring guides and general test information that relate to

the tegt methods of section 5. Section S containg climatic and dynamic test methods,
and section 6 has references to contractual requirements.

2. ‘The Procuring Activity/Developer must determine the magnitude of the tailoring
effort appropriate for the program in question. Tailoring can provide long range
cost zavings in that materiel will be degigned and developed to survive its
anticipated deployment scenario.

3. Paragraph 4.2 explaing the tailoring process and the steps involved (see figure 1,
How To Use MIL-STD-810E). Paragraph 4.3 explains the use of measured data, and
paragraph 6.2 details the contractual requirements in the form of Data Item
Descriptionas (DID'm).

4. Each test method of Section 5 is divided into 2 parts: Section I contains
background or the enclosed procedures and rationale (where possible) for the test
parameters. Section II contains the step-by-step test procedures which require
parameter leveis that are to be developed by the environmental analyses.

5. Section 5 of thig document alzo contains “fallback® parameter levels which can be
applied in section I1 of each method if better information is not available.

8. The test methods of section 5 address various climatic and dynamic
environmentg/gituations. The user of MIL-STD-810E must determine which methods are
appropriate for the specified program and which test proceduresz within the test
mathod are appropriate. :

7. Regardless of which approach is chosen, at the end of Section I of each test
method, a list of information ig specified that is required in order to conduct the
test procedures of Section II of that method. This information must be assembled by
the environmental specialist and provided to the equipment supplier.

xi
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